During the last two decades, the quest to generate sample intrinsic image contrast in optical microscopy without the need for sample labeling and the ready availability of pulsed laser sources have led to the introduction of a variety of nonlinear optical excitation schemes for microscopy. These include secondharmonic generation (SHG), third-harmonic generation (THG), and coherent anti-Stokes Raman scattering (CARS). CARS microscopy has been demonstrated to allow vibrational imaging and microspectroscopy with high sensitivity, high spectral resolution, and three-dimensional sectioning capability. [1 -3] From the start, the development and application of CARS microscopy has been based upon the vast amount of knowledge collected over nearly five decades of the application of CARS in gas-and condensedphase spectroscopy. [4, 5] A discussion forum for the latter is the annual European Conference on Nonlinear Optical Spectroscopy (ECONOS), which is the successor to a series of conferences known for decades as the European CARS Workshop. Meanwhile, the emergence of CARS microscopy has led to the development of a flourishing scientific community and renewed interest in CARS spectroscopy. In order to foster a lively exchange of ideas between scientists with very different scientific backgrounds, the first European Conference on CARS Microscopy (microCARS 2008) was held jointly with the seventh ECONOS 2008 from 25 to 27 May 2008 in Igls, Austria.
The joint meeting offered a representative platform covering the full spectrum of nonlinear optical spectroscopy and the rapidly growing area of the development and application of CARS microscopy. The meeting was attended by more than 120 registered attendees and featured one plenary talk, six invited talks, and more than 70 contributed papers. The conference also included three invited tutorials that provided broader introductions to key topics of the conference. For this special issue, it was our intention to cover a large variety of the recent advances made in nonlinear spectroscopy and CARS microscopy. Therefore, the topics range from fundamental theoretical aspects of CARS [6 -9] to usage of CARS microscopy in noninvasive imaging of living cells, tissues, and materials. [10 -12] The long known fact that CARS is also a highly sensitive and informative spectroscopic technique is exemplified in a number of articles. [13, 14] A focus here is on CARS as a powerful tool for gas-phase diagnostics and thermometry. [15, 16] This special issue bears witness to the fact that spectroscopy in a traditional manner forms the basis of CARS microscopy, whereas advanced schemes derived from the versatility of femtosecond pulse shaping have an increasing impact on both CARS spectroscopy and microscopy. [17 -20] The CARS work is beautifully supplemented in this special issue by contributions presenting significant advances in ultrafast nonlinear techniques [21] and four-wave mixing applications and methodology. [22 -25] We thank the local organizers of the 2008 ECONOS/microCARS meeting, in particular, our colleague Monika Ritsch-Marte, for making the Igls conference such a success. This special issue has been made possible by the support of the Editor-in-Chief of the Journal of Raman Spectroscopy, Wolfgang Kiefer, to whom we are indebted for his help. It has been our pleasure and honor to serve as editors for this collection of ECONOS/microCARS papers. We thank all the authors for their efforts in contributing the manuscripts and look forward to the next ECONOS and microCARS meetings.
